First concept of compact instrument SIDRA for measurements of particle fluxes in the space by Dudnik, O.V. et al.
ɍȾɄ :520.66 PACS: 95.55.Vj 
FIRST CONCEPT OF COMPACT INSTRUMENT SIDRA FOR MEASUREMENTS OF 
PARTICLE FLUXES IN THE SPACE 
O.V. Dudnik*, M. Prieto**, E.V. Kurbatov*, S. Sanchez**, T.G. Timakova*, V.N. Dubina*,
P. Parra**
* Kharkiv National University V.N.Karazin 
Svobody Square, 4, 61022 Kharkiv-22, Ukraine 
** Space Research Group, Universidad de Alcala 
Ctra. Madrid-Barcelona, km 33,600. 28805, Alcala de Henares, Spain 
E-mail: Oleksiy.V.Dudnik@univer.kharkov.ua; mpm@aut.uah.es
Received 16 September 2011, accepted 18 October 2011 
The concept of the compact instrument SIDRA for measurements of energetic charge particle fluxes and the first results of 
laboratory tests of the separate units are presented. The SIDRA instrument consists of one detector unit based on the high purity
silicon PIN (¨E, E) and rapid scintillation detectors, of analogue & digital signal processing units, and of one secondary power 
supply module. Different objectives – scientific and also applied ones such as measurements of absorbed dose rates can be achieved
in the outer space with the help of the SIDRA device. Main features and parameters of the device such as weight, dimensions, 
power consumption as well as some electrical characteristics are presented. 
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ɄɈɇɐȿɉɌɍȺɅɖɇɕɃ ɉɊɈȿɄɌ ɄɈɆɉȺɄɌɇɈȽɈ ɉɊɂȻɈɊȺ SIDRA ȾɅə ɂɁɆȿɊȿɇɂɃ ɉɈɌɈɄɈȼ
ɑȺɋɌɂɐ ȼ ɄɈɋɆɂɑȿɋɄɈɆ ɉɊɈɋɌɊȺɇɋɌȼȿ
A.B. Ⱦɭɞɧɢɤ*,Ɇ. ɉɪɟɬɨ**, ȿ.ȼ. Ʉɭɪɛɚɬɨɜ*, ɋ. ɋɚɧɱɟɡ**, Ɍ.Ƚ. Ɍɢɦɚɤɨɜɚ*, ȼ.ɇ. Ⱦɭɛɢɧɚ*, ɉ. ɉɚɪɪɚ**
* ɏɚɪɶɤɨɜɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. ȼ.ɇ. Ʉɚɪɚɡɢɧɚ
ɩɥ. ɋɜɨɛɨɞɵ, 4, 61022 ɏɚɪɶɤɨɜ-22, ɍɤɪɚɢɧɚ
** Ƚɪɭɩɩɚ ɤɨɫɦɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɍɧɢɜɟɪɫɢɬɟɬ ɝ. Ⱥɥɤɚɥɚ
ɒɨɫɫɟ Ɇɚɞɪɢɞ-Ȼɚɪɫɟɥɨɧɚ, 33,6-ɣ ɤɦ, ɝɨɪ. Ⱥɥɤɚɥɚ ɞɟ ɗɧɚɪɟɫ, ɂɫɩɚɧɢɹ
ɉɪɟɞɫɬɚɜɥɟɧɵ ɤɨɧɰɟɩɰɢɹ ɤɨɦɩɚɤɬɧɨɝɨ ɩɪɢɛɨɪɚ SIDRA ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɩɨɬɨɤɨɜ ɷɧɟɪɝɢɱɧɵɯ ɡɚɪɹɠɟɧɧɵɯ ɱɚɫɬɢɰ ɢ ɩɟɪɜɵɟ
ɪɟɡɭɥɶɬɚɬɵ ɥɚɛɨɪɚɬɨɪɧɵɯ ɬɟɫɬɨɜ ɨɬɞɟɥɶɧɵɯ ɦɨɞɭɥɟɣ ɩɪɢɛɨɪɚ. ɉɪɢɛɨɪ SIDRA ɫɨɫɬɨɢɬ ɢɡ ɞɟɬɟɤɬɨɪɧɨɝɨ ɛɥɨɤɚ, ɫɨɡɞɚɧɧɨɝɨ ɧɚ
ɨɫɧɨɜɟ ɫɜɟɪɯɱɢɫɬɵɯ ɤɪɟɦɧɢɟɜɵɯ ɢ ɫɰɢɧɬɢɥɥɹɰɢɨɧɧɨɝɨ ɞɟɬɟɤɬɨɪɨɜ, ɚɧɚɥɨɝɨɜɨɝɨ ɢ ɰɢɮɪɨɜɨɝɨ ɛɥɨɤɨɜ ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɨɜ, ɢ
ɦɨɞɭɥɹ ɢɫɬɨɱɧɢɤɚ ɜɬɨɪɢɱɧɨɝɨ ɩɢɬɚɧɢɹ. Ɋɚɡɥɢɱɧɵɟ ɡɚɞɚɱɢ, ɤɚɤ ɧɚɭɱɧɵɟ, ɬɚɤ ɢ ɩɪɢɤɥɚɞɧɵɟ, ɬɚɤɢɟ, ɤɚɤ ɢɡɦɟɪɟɧɢɹ ɦɨɳɧɨɫɬɢ
ɩɨɝɥɨɳɟɧɧɵɯ ɞɨɡ, ɦɨɝɭɬ ɛɵɬɶ ɪɟɲɟɧɵ ɜ ɨɤɪɭɠɚɸɳɟɦ ɤɨɫɦɢɱɟɫɤɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɫ ɩɨɦɨɳɶɸ ɩɪɢɛɨɪɚ SIDRA. 
ɉɪɟɞɫɬɚɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɢ ɩɚɪɚɦɟɬɪɵ ɩɪɢɛɨɪɚ, ɬɚɤɢɟ ɤɚɤ ɜɟɫ, ɪɚɡɦɟɪɵ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɢ ɧɟɤɨɬɨɪɵɟ
ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.
ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ: ɤɪɟɦɧɢɟɜɵɣ ɞɟɬɟɤɬɨɪ, ɡɚɪɹɠɟɧɧɚɹ ɱɚɫɬɢɰɚ, ɫɰɢɧɬɢɥɥɹɬɨɪ, ɛɥɨɤ ɰɢɮɪɨɜɨɣ ɨɛɪɚɛɨɬɤɢ, ɛɚɡɚ ɞɚɧɧɵɯ,
ɤɨɫɦɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ, ɤɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ
ɄɈɇɐȿɉɌɍȺɅɖɇɂɃ ɉɊɈȿɄɌ ɄɈɆɉȺɄɌɇɈȽɈ ɉɊɂɅȺȾɍ SIDRA ȾɅə ȼɂɆȱɊɘȼȺɇɖ ɉɈɌɈɄȱȼ
ɑȺɋɌɂɇɈɄ ɍ ɄɈɋɆȱɑɇɈɆɍ ɉɊɈɋɌɈɊȱ
Ɉ.ȼ. Ⱦɭɞɧɢɤ*,Ɇ. ɉɪɽɬɨ**, ȯ.ȼ. Ʉɭɪɛɚɬɨɜ*, ɋ. ɋɚɧɱɟɡ**, Ɍ.Ƚ. Ɍɿɦɚɤɨɜɚ*, ȼ.Ɇ. Ⱦɭɛɿɧɚ*, ɉ. ɉɚɪɪɚ**
* ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. ȼ.ɇ. Ʉɚɪɚɡɿɧɚ
ɩɥ. ɋɜɨɛɨɞɢ, 4, 61022 ɏɚɪɤɿɜ-22, ɍɤɪɚʀɧɚ
** Ƚɪɭɩɚ ɤɨɫɦɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ, ɍɧɿɜɟɪɫɢɬɟɬ ɦ. Ⱥɥɤɚɥɚ
ɒɨɫɟ Ɇɚɞɪɢɞ-Ȼɚɪɫɟɥɨɧɚ, 33,6-ɣ ɤɦ, ɦ. Ⱥɥɤɚɥɚ ɞɟ ȿɧɚɪɟɫ, ȱɫɩɚɧɿɹ
ɉɪɟɞɫɬɚɜɥɟɧɿ ɤɨɧɰɟɩɰɿɹ ɤɨɦɩɚɤɬɧɨɝɨ ɩɪɢɥɚɞɭ SIDRA ɞɥɹ ɜɢɦɿɪɸɜɚɧɶ ɩɨɬɨɤɿɜ ɟɧɟɪɝɿɣɧɢɯ ɡɚɪɹɞɠɟɧɢɯ ɱɚɫɬɢɧɨɤ ɿ ɩɟɪɲɿ
ɪɟɡɭɥɶɬɚɬɢ ɥɚɛɨɪɚɬɨɪɧɢɯ ɬɟɫɬɭɜɚɧɶ ɨɤɪɟɦɢɯ ɦɨɞɭɥɿɜ ɩɪɢɥɚɞɭ. ɉɪɢɥɚɞ SIDRA ɜɤɥɸɱɚɽ ɜ ɫɟɛɟ ɞɟɬɟɤɬɨɪɧɢɣ ɛɥɨɤ, ɫɬɜɨɪɟɧɢɣ
ɧɚ ɨɫɧɨɜɿ ɧɚɞɱɢɫɬɢɯ ɤɪɟɦɧɿɽɜɢɯ ɿ ɫɰɢɧɬɢɥɹɰɿɣɧɨɝɨ ɞɟɬɟɤɬɨɪɿɜ, ɚɧɚɥɨɝɨɜɨɝɨ ɿ ɰɢɮɪɨɜɨɝɨ ɛɥɨɤɿɜ ɨɛɪɨɛɤɢ ɫɢɝɧɚɥɿɜ ɿ ɦɨɞɭɥɹ
ɞɠɟɪɟɥɚ ɜɬɨɪɢɧɧɨɝɨ ɠɢɜɥɟɧɧɹ. Ɋɿɡɧɨɦɚɧɿɬɧɿ ɡɚɞɚɱɿ, ɹɤ ɧɚɭɤɨɜɿ, ɬɚɤ ɿ ɩɪɢɤɥɚɞɧɿ, ɬɚɤɿ, ɹɤ ɜɢɦɿɪɸɜɚɧɧɹ ɩɨɬɭɠɧɨɫɬɿ
ɩɨɝɥɢɧɟɧɢɯ ɞɨɡ, ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɪɿɲɟɧɿ ɜ ɧɚɜɤɨɥɨɡɟɦɧɨɦɭ ɤɨɫɦɿɱɧɨɦɭ ɩɪɨɫɬɨɪɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɢɥɚɞɭ SIDRA. ɉɪɟɞɫɬɚɜɥɟɧɿ
ɝɨɥɨɜɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɿ ɩɚɪɚɦɟɬɪɢ ɩɪɢɥɚɞɭ, ɬɚɤɿ, ɹɤ ɜɚɝɚ, ɪɨɡɦɿɪɢ, ɫɩɨɠɢɜɚɧɚ ɩɨɬɭɠɧɿɫɬɶ ɿ ɞɟɹɤɿ ɟɥɟɤɬɪɢɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.
ɄɅɘɑɈȼȱ ɋɅɈȼȺ: ɤɪɟɦɧɿɽɜɢɣ ɞɟɬɟɤɬɨɪ, ɡɚɪɹɞɠɟɧɚ ɱɚɫɬɢɧɤɚ, ɫɰɢɧɬɢɥɹɬɨɪ, ɛɥɨɤ ɰɢɮɪɨɜɨʀ ɨɛɪɨɛɤɢ, ɛɚɡɚ ɞɚɧɢɯ,
ɤɨɫɦɿɱɧɢɣ ɚɩɚɪɚɬ, ɤɨɦɩ’ɸɬɟɪɧɟ ɦɨɞɟɥɸɜɚɧɧɹ
Planning space missions of artificial satellites requires some knowledge of surrounding radiation environment. Space program 
managers have the responsibility of preventing the degradation in performance or the failure of space-borne systems. Spacecraft with 
adequate on-board environmental sensors have demonstrated that the elements of the environment that have specific effects on 
spacecraft systems can be identified. Examples of anomalies successfully resolved with the help of such sensors include the hardware
anomalies on the SCATHA satellite [1], the power-on resets on Voyager I [2], and the instrument anomalies on CRRES [3] 
spacecrafts. New detecting systems for recording energetic particles are developed at a considerable pace. Highly-integrated 
electronic systems of digital signal processing enables to design quite simple and at the same time effective small-size instruments to 
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